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ABSTRACT 
The development in technology and requirement to control the process quality 
characteristics simultaneously have leads to the use of multivariate control chart. This 
chart considered the correlations between quality characteristics, hence improve the 
performance of that statistical chart. This study deals with the Shewhart-type control 
chart of multivariate process of ZA fertilizer production in petrochemical industry. The 
main objective of this study is to monitor the process variability. In order to perform the 
monitoring process, Phase I and Phase II need to be done. In Phase I, the historical data 
set (HDS) with m = 36 observations were used to construct the control limits in order to 
detect any outlier observations, and then removed them to calculate the new control 
limits with the remaining observations. This step was repeated eight times before the in-
control process was obtained together with the estimated parameter, which is the average 
of sample covariance matrices. Thus, a clean HDS with m = 20 observations were used 
to calculate the control limits for monitoring multivariate process variability of new 
observation in Phase II operation. Here, the study concluded whether the process is 
stable or not. In purpose of the study, generalized variance (GV) chart is presented as 
well as vector variance (VV) chart to perform the operations in both phases. Based on 
GV chart, no outlier is detected and the process is in-control. However, VV chart had 
detected outliers and concluded that the process is out-of-control. This illustrated that the 
VV chart is more effective in detecting process variability rather than GV chart.  
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ABSTRAK 
Perkembangan teknologi dan permintaan untuk mengawal ciri-ciri kualiti proses 
secara serentak telah membawa kepada penggunaan carta kawalan pelbagai 
pembolehubah. Carta ini mempertimbangkan hubungan di antara ciri-ciri kualiti proses, 
seterusnya meningkatkan prestasi carta statistik tersebut. Penyelidikan ini berkaitan 
dengan carta kawalan jenis Shewhart terhadap proses pelbagai pembolehubah bagi 
pembuatan baja ZA dalam industri pertokimia. Objektif utama bagi penyelidikan ini 
ialah untuk memantau variability proses. Untuk melaksanakan proses pemantauan, Fasa 
I dan Fasa II perlu dilakukan. Dalam Fasa I, set data asal (SDA) dengan m = 36 
pemerhatian telah digunakan untuk membina had-had kawalan bagi mengesan sebarang 
pemerhatian nilai-nilai terpencil, dan kemudian menyingkirkannya bagi mengira had-
had kawalan baru dengan baki pemerhatian yang ada. Langkah ini diulang sebanyak 
lapan kali sebelum process dalam-kawalan diperolehi bersama-sama dengan parameter 
anggaran, iaitu purata bagi sampel matrik kovarians. Jadi, SDA yang bersih dengan m = 
20 pemerhatian telah digunakan untuk mengira had-had kawalan bagi memantau 
variability proses pelbagai pembolehubah terhadap pemerhatian baru di operasi Fasa II. 
Di sini, penyelidikan menyimpulkan sama ada proses adalah stabil atau tidak. Bagi 
tujuan penyelidikan, carta generalized variance (GV) dipaparkan sebagaimana carta 
vector variance (VV) untuk melaksanakan operasi di kedua-dua fasa. Berdasarkan carta 
GV, tiada nilai-nilai terpencil dikesan dan proses adalah di dalam-kawalan. 
Walaubagaimanapun, carta VV telah mengesan nilai-nilai terpencil dan menyimpulkan 
bahawa process adalah di luar-kawalan. Ini menjelaskan bahawa carta VV adalah lebih 
berkesan dalam mengesan perubahan proses berbanding carta GV.  
 
